Metabolism and cytotoxicity of acetaminophen in hepatocyte cultures from rat, rabbit, dog, and monkey.
Acetaminophen (APAP)-induced cytotoxicity and metabolism were studied in hepatocyte cultures isolated from the rat, rabbit, dog, and monkey. Cytotoxicity was evaluated by morphological examination and by alanine aminotransferase and aspartate aminotransferase released into the cell culture medium. The toxicity results obtained by these two methods were in agreement and can be explained by the biotransformation of APAP in each species. Rat and dog hepatocyte cultures contained the most APAP-sulfate conjugates, while the rabbit, dog, and monkey hepatocyte cultures contained the most APAP-glucuronide conjugates. The percentage of APAP-glutathione conjugate was very low in all species, indicating that either very little of the toxic APAP metabolite, N-acetylbenzoquinoneimine, was formed, or in the species susceptible to N-acetylbenzoquinoneimine-induced cytotoxicity, the glutathione S-transferase activity or the amount of glutathione was low. Rabbit hepatocytes transformed the most APAP during both short and long periods of exposure. Of the four species, the dog hepatocytes exhibited the highest level of APAP-induced cytotoxicity. The sensitivity of dog hepatocytes to APAP may be due to their low conjugating enzyme activity. Rat hepatocytes utilized all three pathways of APAP-biotransformation to prevent APAP-induced cytotoxicity. Monkey hepatocyte cultures had a very large capacity to transform APAP to a glucuronide conjugate and a very high level of glutathione S-transferase activity, and therefore did not exhibit any cytotoxicity. These studies indicate that the competing pathways of APAP conjugation in hepatocyte cultures from different species explain the differences observed in APAP-induced cytotoxicity.